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Issues:
• Separation of a mold and spindle, the sponsor destroys 
the glass molds around the spindle piece in order to 
retrieve the spindle for reuse. If grommets are damaged, 
they are discarded and replaced.
• Approximately 3,300 molds/year are destroyed. 
Replacement molds are expensive (~$30/per).
• Grommets are relatively inexpensive to replace.
Objective: 
• Build, test, and certify a commercial device to remove glass 
molds from spindles without damage occurring to the either 
piece of equipment.
Grommet:
• Compare grommets of different composition to the original. 
Test friction coefficient, torque requirements, surface area 
modification.
Lubrication:
• Investigate dry and oil-based lubricants. Test friction 
coefficient, torque requirements.
Mechanical Puller:
• Design and develop a mechanical device that uses 
rotational torque (pound force-inch) to extract the glass 
mold from the spindle.
• The mechanical puller prototype was successful in removing 
the spindles from the glass molds.  A production ready device 
was built and installed by the sponsor. 
• The torque range for the molds were established during 
extraction.
• Roughly $13,000/year of total cost saved in materials and 
wages.
• Grommet modification and lubricants were not cost effective 
and robust.
• If the torque requirements were above or below the range, 
risk of damage to the molds or the equipment were noticed.
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